A single stranded circular RNA was isolated from grapevines infected with yellow speckle disease. The RNA which we have called grapevine yellow speckle viroid (GYSV), contains 367 nucleotide residues and has the potential to form the rod-like secondary structure characteristic of viroids. GYSV has 37Z sequence homology with the recently described apple scar skin viroid (ASSV; 330 residues) and has some sequence homology with the viroids in the potato spindle tuber viroid (PSTV) group. The sequence of GYSV has characteristics which fit the structural domains described for the PSTV group. However, GYSV lacks the PSTV central conserved sequence. Instead, there is a conserved sequence in the central region of GYSV and ASSV which has the potential to form a stem loop configuration and a stable palindromic structure as does the central conserved region of the PSTV group. These structural features suggest there is a different central conserved region for GYSV and ASSV. The results support the viroid nature of GYSV and its inclusion into a separate viroid group which we suggest should be represented by ASSV. 
Purification of GYSV and the other grapevine circular RNAs
Total RNA was extracted from yellow speckle infected tissue as described previously (9) and the circular RNA was separated from other nucleic acids by electrophoresis in two dimensional (2D) polyacrylamide gels (9). Circular RNA bands were excised, the RNA was eluted, ethanol precipitated and subjected to further purification by prolonged electrophoresis in denaturing polyacrylamide gels (9) . Analytical gels were stained with silver
(9). Citrus exocortis viroid (CEV) and Australian grapevine viroid (AGV)
RNAs were purified from tomatoes and cucumbers respectively which had been inoculated with grapevine RNA 1 (containing RNA la and lb) as described in Rezaian et^ a_l. (9) . RNAs la and lb were purified from grapevines (9) and separated by prolonged electrophoresis (9).
Fractionation of grapevine extracts using PEG
The virus purification procedure of Lee 
Dot blot detection of vlrolds
The procedure used for dot blotting was that described by Thomas (17) except the RNA samples were denatured by heating in 7.5xSSC, 15Z formaldehyde for 15 minutes at 65°C (18) . Hybridization probes were made by transcribing a full length plus sense GYSV clone in M13mpl9 using the Klenow fragment of DNA polymerase and the universal 17-mer M13 primer (19) .
Northern blot analysis
Nucleic acid samples for northern blotting were electrophoresed through 21 agarose gels containing formaldehyde as described by Maniatis £t_ al. (19) . The northern transfer and subsequent treatment of the filter was as described by Thomas (17) . Hybridization probes were the same as those used in dot blots and the hybridization solution contained probe at a concentration of 1x10 cpm/ml of buffer.
Computer analysis
Sequence data was analysed using MTX and MBIS computer packages (20, 21) . These packages were also used for secondary structure analysis.
RESULTS

Electrophoretic properties of GYSV
In a previous study, we determined that the nucleic acids isolated from 
GYSV conforms to the viroid domain model
The sequence of GYSV was compared with the known sequences of viroids and circular RNA satellites. GYSV has no significant homology with any of the satellite RNAs or ASBV. However, GYSV has 37Z sequence homology with the recently described ASSV (8) . The homologous residues in GYSV and ASSV are not randomly distributed but occur as blocks of base paired residues in the secondary structures of both viroids ( fig. 3 ). There is also some homology between GYSV, ASSV and members of the PSTV group which is limited to three blocks of residues shown in figure A. In the light of the above observations, we propose that the centrally located sequences conserved in GYSV and ASSV also represent a central conserved region which is unique to these two viroids.
V region In most of the members of the PSTV group, the V region lies between residues 119 and 151 and is characterized by an oligopurine:
oligopyrimidine helix with a minifi" A B
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The detection of GYSV in fractionated tisane extracts and different grapevine cultivars by northern blotting. A. Nucleic acids were extracted from 10 g of CF/YS using the virus extraction procedure described in the methods. All of the nucleic acid recovered from both the pellet and the supernatant was loaded onto a 21 agarose/formaldehyde gel. After northern blotting, the filter was probed with a P-DNA probe, specific for the detection of GYSV. 0-origin, XC-xylene cyanol and 5S-position of 5S RNA. B. Nucleic acids were extracted from different grapevines of known disease status and the nucleic acid equivalent of lg of tissue was loaded per track. After transfer, the filter was probed with the GYSV probe. The grapevine cultivars assayed, together with their disease status in brackets are listed at the top of the autoradiograph. Abbreviations: CF-Cabernet franc, CS-Cabernet sauvignon, H-healthy, YS-yellow speckle, SM-summer mottle, LR-leafroll, F-fleck, *-currently being indexed. The numbers at the bottom of the autoradiograph represent the amount of total nucleic acid that was loaded per track. define the end of the V region (and hence the beginning of the T2 domain) other isolates of GYSV need to be sequenced.
GYSV has sequence homology with RNA lb Dot blot hybridizations were performed to test the degree of relatedness between GYSV and the other circular RNAs we have isolated from grapevine tissues. The P-probe, specific for the detection of GYSV did not hybridize with CEV, HSV or AGV ( fig. 6 ), confirming that these molecules are distinct from GYSV. As expected from the electrophorettc mobility data ( fig. 1) , the GYSV probe did hybridize to the RNA la sample suggesting RNA la contains GYSV related species ( fig. 6 ). The GYSV probe also hybridized to the RNA lb sample but the degree of hybridization was less than that observed for RNA la. Thus, RNA lb is also related to GYSV ( fig. 6 ).
GYSV is not an encapsidated molecule
One characteristic of viroids is that they are infectious molecules thus, they can initiate replication when inoculated onto suitable plant hosts. We have not been able to observe the replication of GYSV in either cucumber or tomato (results not shown) which we have used to propogate the other viroids isolated from grapevine tissue (9). We have also inoculated GYSV onto grapevine seedlings. In the first trial, GYSV was not present when the tissue was sampled 4 weeks after inoculation. However, it is well known that the detection of some viroids in woody species may require several months as is the case of CEV in certain citrus species, CCCV in coconut palm and ASBV in avocado trees (27) . Further infectivity studies of GYSV in grapevine seedlings are currently in progress.
In the absence of infectivity data, we also examined the possibility that GYSV was an encapsidated viral satellite molecule which was being released during the extraction procedure. To test this possibility, GYSV was purified from yellow speckle infected tissue using a virus purification procedure which has been successful in isolating elongated and spherical 
GYSV a member of a new viroid group
When the sequence of ASSV was reported it was proposed that it should be placed into a separate viroid group (8). In this paper, the characterization of GYSV with its structural similaritie* to ASSV strengthens the existence of another viroid group in addition to the PSTV and ASBV groups.
We suggest that this third viroid group should be represented by ASSV. We propose that a distinctive feature of the ASSV group is a unique central conserved region which is unrelated in sequence to the conserved region of the PSTV group yet has the potential to assume all of the structures which are thought to be important in viroid replication and processing.
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